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Development of antistatic polymer by usin g high-performance 
salt and by controlling phase structure 

- Effective method of allowing olefin polymer 
and TPV to be antistatic - 
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research of material process and Yoshiharu 
Tatsukami of Sanko Kagaku Kogyolnc. at 
technical department: 



1. introduction 

In recent years, as a material substituting rubber, 
j various kinds of thermoplastic elastomers (TPV) of dynamic 
crosslinking type have been developed and practically used. 
20 Olefin polymers such as polypropylene (PP) and polyethylene 
are widely used because they are inexpensive and applies a 
small load to environment. Uses or products of these 
substances which require, antistatic performance have 
increased. Various kinds of antistatic agents including an 
25 incorporating type and a spray type have been proposed. But 
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these two types of antistatic agents have the following 
disadvantages: It is necessary to add a large amount of the 
■incorporating-type antistatic agent to the TPV or the olefin 
polymer such as polypropylene. The effect of the spray-type 
5 antistatic agent does not last long. Little effective 
antistatic agents have been hitherto provided. The object 
of the present research is to find a system capable of 
providing the TPV or the olefin polymer having antistatic 
performance by adding a small amount of the antistatic agent 
\o and a high-performance salt in combination to the TPV or the 
olefin polymer and by controlling the structure" of the phase 
of rubber and the like. 
2 - Experiment 

Commercially available antistatic agents A and B, an 
15 antistatic, agent 1 developed by us, and a compatibilizing 

agent shown below were added to the following base materials 

® and (D shown below by using, a double-screw extruder, as. 
•j described below. After sheets having a thickness of 2mm 

were formed from the above substances by using an injection 
20 molder, the surface resistivity thereof was measured. 

• Base material: 

® Commercially available polypropylene (PP) 

(injection molding grade: . MFR=2. 9 [g/10 minutes] (230°C/load 

2.16 kg hour) ) 

25 CD TPV containing EPDM and styrene-based TPE as 
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its main components 

• Commercially available antistatic agent A (incorporating 
type) 

• Commercially available antistatic agent B (incorporating 
5 type and containing salt) 

• Developed antistatic agent 1 (incorporating type and 
containing high-performance salt) 

• Compatibilizing agent (ester-based copolymer, the addition 
amount thereof was 10 parts by weight with respect to 100 

^10 parts by weight of the polypropylene) 

• Surface resistivity: measured by a measuring apparatus in 

■accordance with JIS K6911 

Applied voltage: 1 kV, 

Measuring condition: 23°C/55% rh. 

15 3. Results 

1) It was found that the propylene, namely, the sheet 
composed of the following substances was antistatic. The 
^ sheet was composed of the polypropylene and the antistatic 

agent (1), containing the high-performance salt, which was 

20 used in a smaller amount than that of the commercially 
available antistatic agents A and B. On the other hand, the 
sheets composed of the propylene and the commercially 
available antistatic agents A and B respectively were not 
antistatic, 

25 2) It was found that the propylene, namely, the sheet 
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composed of the following substances was also antistatic. 
The sheet was composed of the polypropylene, the antistatic 
agent antistatic agent (1), containing the high-performance 
salt r which was used in a smaller amount than that of the 
5 available antistatic agents A and B, and the compatibilizing 
agent consisting of the ester-based copolymer. 

■3) Regarding the sheet containing the TPV, the 
antistatic agent (1) was localized in the matrix phase 
consisting of a small amount of resin* Thereby the amount 

^10 of the antistatic agent (1) added to the TPV was smaller 
than the amount of the antistatic agent (1) added to the 
polypropylene. Particularly the ratio of the phase of the 
crosslinked rubber was increased. Thereby it was possible 
to reduce the addition amount of the antistatic • agent (1) 

15 greatly/ 

.Fig.l 

I 1: Surface resistivity vs amount of antistatic agent 

.2: Applied voltage: 1 kV, Measuring condition: 23°C/55% rh 

20 3; Commercially available antistatic agent A 
4: Commercially available antistatic agent B 
5: Developed antistatic agent 1 

6: Developed antistatic agent 1 + compatibilizing agent 
7: Amount of antistatic agent (part by weight) with respect 
25 to 100 parts by weight of PP (polypropylene) . 
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8: Fig. 1 Dependency of surface resistivity on. addition 
amount of antistatic agent with respect to 100 parts by 
weight of PP 
Fig. 2 

5 1: Surface resistivity vs amount of antistatic agent 

2: Applied voltage: 1 kV, Measuring condition: 23°C/55% rh 
3: <j> (rubber) : <J> (resin) «50: 50 
4 : <j> (rubber) : (resin) =62 : 38 

5: Amount of antistatic agent (part by weight) with respect 
\o to 100 parts by weight of PP (polypropylene) 

6: Fig. 2 Dependency of surface resistivity on addition 
amount of antistatic agent with respect to 100 parts by 
weight of TPV having different ratios in crosslinked rubber 
(when developed antistatic agent 1 is used) 
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mmx, PP «0«B*Jt{b^^«t±i*fco tt*©a*n«fcfrtt<H»a l ftffi'ft) ) vfc 
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Study for antistatic polymer compound using morphology control and high performance salts 
~ An effective antistatic compounding of olefin polymer or thermoplastic vulcanizates ~- 
Takayuki Hattori (Material & Process Technology Research Dept., SRI R&D Ltd., 2- M, Tsutsui-cho, Chuou-ku, 
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(2) A transparency that was used at the publication above 
Method of manufacturing products made of thermoplastic 
elastomer at low cost and allowing them to have high 
function by controlling distribution of antistatic agent 

5 

Impartation of conductivity to thermoplastic elastomer of 
dynamic crosslinking type (TPV) 

A small amount of an antistatic agent can be localized 
10 in a resin phase by mixing it with the thermoplastic 
elastomer, after dynamic crosslinking finishes. 
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